In order to extract the embedded system reliability and real-time modeling elements, firstly, the reliability and real-time performance of the embedded system are analyzed to extract the modeling elements, construct the visual meta-model, and finally realize the semantics of the meta-model. Functional semantics also have constraints between models and so on. In this paper, we study the reliability and real-time of embedded control system. By analyzing the two characteristics, we can extract the key elements of the characteristics and construct the model of these elements, which makes the embedded system develop, You can use these key elements of the model to build the system, so that the model can be more intuitive to show the characteristics of the system.
Introduction
Traditional software development methods will produce pre-analysis, design and post-code, test out of touch; code is manually realized by the manual, low efficiency and easy to produce human error; module reusability and other issues. Domain model graphical meta-model construction development method is the rise of the software development method in recent years, the use of the model as a unified means of software development process, graphical model representation more intuitive display of the system functions and modules, Model development tools automatically generate code that improves development efficiency while also avoiding human error embedding and improves reliability.
Embedded real-time system requires the system to deal with the time, not only to meet the functional requirements, to obtain the desired results, but also to meet the system requirements of time, both functions to be completed within the specified time, not more than the required time Otherwise there are serious consequences [1] .
In addition, the definition of software reliability has been the focus of discussion among software developers and researchers for a long time. After a long period of debate and research, the definition of reliability: "in the specified conditions, within a specified time, the software does not cause the probability of failure of the system." [2] 
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The Semantic Realization of Object Elements
In embedded operating systems, The consistent feature of embedded system object elements is that each element has a unique identity (name), attribute (value), and mutual the relationship between the behaviors. For example, the task has the task ID number, the priority of the task; interrupt with the interrupt number [3] , interrupt priority; semaphore name, the type of semaphore and the corresponding value, the mailbox is the same.
The semantics of object elements such as tasks, interrupts, semaphores, and message queues are primarily set for their basic properties. In VxWorks, the task attributes in addition to the basic name and priority, but also includes the task of the size of the stack space, the entrance function, and finally the initial parameters.
Interrupt design is relatively simple, you need to configure the name of the interrupt and interrupt the priority, the last thing to do is use the intConnect function to a priority interrupt and the corresponding C language processing functions can be linked.
The number of semaphores that contain the semaphore, the type of semaphore, the number of semaphores, or the binary semaphore, and then the queuing mode of the task waiting for the semaphore, based on the priority queuing or the first-in first-out order, Finally set the initial number of semaphores accordingly. Control system synchronization, mutex mostly use semaphore to achieve.
The message queue is set to the same amount as the semaphore, and there is also a way to set the queue for the task waiting for the message. It needs to set the number of messages and the number of bytes contained in each message.
The Semantic Realization of Behavior Objects
Behavior object elements mainly include creation, deletion, sending, receiving and so on. The role of behavioral object elements is mainly for the realization of the relationship between basic primitives. The creation of the task includes the creation of the task, the creation of the semaphore, the creation of the message queue, the definition of the priority of the interrupt and the handling of the function as the creation of the interrupt, the creation of the same token is deleted, but the control system is mostly cycle System, each task is mostly created, it will be carried out in accordance with a certain cycle, each semaphore and message queue life cycle is basically equal to the system's life cycle, so delete the operation there, but basically will not use.
The operation of sending and receiving is mainly for the communication operation between the various functional modules, and also includes the operation of synchronization and mutual exclusion. The release and acquisition of the semaphores correspond to the transmission and reception respectively, and the sending and receiving semantics of the message queue can be directly Corresponding to the corresponding semantic relations. The received operation has a wait time setting, and the send semaphore does not, but the sending message queue has a limit of the sending time, which means that if the message queue of the message to be received is full, the system waits for the message queue What is the time limit? As shown in Table 1 , the code implementation for the corresponding behavior is listed. Table 2 lists the code for sending and receiving actions: 
Procedural Functional Element Semantics
The program function is mainly refers to the algorithm, which usually appear such as circulation, branch and condition judge procedures commonly used modules, such as if-else, while, for, switch-case, the construction of these modules is to in programming, more convenient expression model, in the code is also more convenient.
The semantics of the program function is simple to implement. For the if-else structure, you only need to set the judgment condition, and then add the contents of the internal program entity. The switch-case structure needs to set the judgment variable and the value of each case branch and the corresponding program the contents of the entity.
Semantic Implementation of Reliability Module
Now the application of embedded control system is more and more widely, while the model-driven development tools are more and more, the realization of the code, many are through the model, to automatically generate the code. But there is no system for the embedded field control system for some of the characteristics of the special graphics design and code implementation. Even if there are some mature algorithms (CRC checksum, parity, accumulation and validation, etc.), when used, there is no graphics for the direct to add the model, but not for the specific model of the direct code Generated, resulting in unnecessary testing of developers, greatly wasted time.
In this paper, the basic graphics system is designed to achieve the realization of these programs and the reliability of the design of the graphical model of the realization of the code and the automatic addition of these modules can be used with confidence without the need for testing, which to a large extent Improve the developer's development efficiency.
1) Semantic implementation of the timer model In the real-time embedded operating system, the characteristics of the time requirements are particularly important. The system in accordance with a certain cycle of implementation, then the system of each small module of the implementation of the time-out, the system may affect the overall time, resulting in the cycle of time-out, resulting in the implementation of the program error.
For the embedded operating system, the timing function can be implemented in the following ways as shown in Table 3 : Table 3 . Timer implementation.
Timing mode
Application and effect analysis
Loop count
The loop count is done by setting the number of times for the for or while loops to be timed. Each loop instruction is converted to a machine instruction to calculate the system's time based on the system's clock frequency. This method is difficult to control the accuracy of control
Wait clock time out
There are many ways to wait for the clock to time out
Watchdog timer
Watchdog timer is used to achieve a special timer Read the clock register Timing time range = 1 / (system frequency / prescaler / frequency) * (clock register is worth changing). This timing method 2) Semantic implementation of data filter model Various sensors are widely used in embedded systems, such as in six-legged robots, including sensors, temperature sensors, force sensors, flow sensors, pressure sensors, and displacement sensors and so on. Due to the use of the process, will inevitably encounter electromagnetic interference, measurement error and other factors produce noise effects, and for different sensors, some changes in sampling data is more smooth, and some of the sampling data mutation is large, and some But also has a higher demand for sensitivity, in the limited resources of the embedded system, but also consider the system's processing power and real-time guarantee, so the realization of the filter, for different sensors, different systems To select a different filtering method .
In the last version of the six-legged robot control system software development process, there is no application of the filter algorithm to consider the temperature, pressure, flow, force sensor values are used an inertial filtering method to filter, the method Relatively simple, the effect is not very obvious. For some sensors there will be zero drift phenomenon. Force sensor phenomenon is particularly evident, it is the greatest impact on the control, we write the program, the use of fixed value as the force of the touchdown detection threshold, for example, the zero value of the value of 0 cattle, then that the value of force For the 5000 cattle that foot end touchdown, the need for gait rotation, but because of the existence of zero drift, zero force value of 3000 cattle, then the force value of 5000 cattle, we cannot think that foot touchdown, Otherwise there will be gait disorder phenomenon. The solution to the problem is that in the beginning of the program several cycles, the sensor as the "zero" state, such as the force sensor "zero" is the foot end vacant, then collect sensor information, after several cycles Take its average as the zero value, and use it as the first sampling point of the filter algorithm sampling period.
Summary
Firstly, the main features, real-time and reliability of the embedded system are analyzed, and the function modules related to the characteristics are put forward. Then, the basic elements such as the task, the interruption and the characteristic elements mentioned in the embedded system are carried out. The key elements of the system are modeled. Then, the key elements of the extracted elements are constructed. On the basis of the semantic realization of the proposed graphical model, the mapping of the model is introduced, associate graphical symbols with specific target platform semantics.
